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A PROFILE UNIT FOR CABLE CRASH BARRIERS 

The present invention relates to a profile unit for cable crash barriers consisting of ca- 
bles supported by posts, which are arranged at intervals in the length of the cables and 
5 have recesses for receiving the cables, said profile unit comprising recesses for introduc- 
ing and receiving the cables of the cable crash barrier within the outer contour of the 
profile unit. 

Cable crash barriers are known today that are designed to be placed in the centre strip 
10 between two roadways with opposite traffic directions and that consist of cables sus- 
pended between posts. This is probably the most common widespread use of cable crash 
barriers. Cable crash barriers may also be used as crash barriers at roadsides, e.g. as a 
fencing toward steep slopes. 

1 5 Other crash barriers are also known for the same use in the centre strip or in the road- 
side, which comprise a plate mounted on posts and facing the roadways. This plate may 
be produced from concrete bars or steel bars. 

The posts are arranged at a mutual distance prescribed by international standards. 
20 Likewise, cables or plates are dimensioned according to international standards in order 
to resist the shocks of crashes. 

In recent years there has been a public debate over the safety of using cable crash barri- 
ers. Various tests have been carried out. These tests show a risk that modern motor-cars 
25 may pass under or between the cables of existing cable crash barriers. This has resulted 
in political decisions, e.g. in Denmark, to take down cable crash barriers and replace 
them with crash barriers having steel bars, so-called steel crash barriers. Such steel crash 
barriers are more expensive per running metre than corresponding cable crash barriers. 
However, the safety factor is essential. This is why the replacement is desirable. 
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It is a costly and demanding business to replace cable crash barriers with plate crash 
barriers. Thus, when dismounting a cable crash barrier, it is necessary to take down a 
cable crash barrier dimensioned to absorb the same shocks as the plate crash barriers 
constructed instead. In other words, one type of crash barriers is replaced by another 
5 type of crash barriers, both of which fulfil safety regulations. 



Profile units for crash barriers are known in which a cover contains embedded cables. 
Examples of these are known from French patent publication No. 1,306,419 and Ger- 
man patent publication No. 1,658,664. These crash barriers cannot be used together with 
1 0 or for subsequent mounting on existing cable crash barriers in which the cables are sup- 
ported by posts. 

A cable crash barrier is known from German patent publication No. 2,918,701. In this 
crash barrier, piles of rubber blocks are placed at intervals instead of traditional posts. 
1 5 These rubber blocks are formed in the shape of tyres. The tyres are provided with tracks 
or recesses for receiving the cables. Also this structure involves a risk that cars may pass 
under or between the cables. 



Consequently, there is a need for a structure that allows the use of known cable crash 
20 barriers, or the principle of known cable crash barriers, and eliminates the risk of pass- 
ing through. 

It is the object of the present invention to provide a solution that allows the use of cable 
crash barriers and at the same time involves the production of a new type of crash barri- 
25 ers. It is a further object of the invention to provide a such solution that is also environ- 
mentally desirable. 

This object is achieved by a profile unit according to the invention being characterised 
in that said profile unit has a length corresponding to part of or the entire distance be- 
30 tween two subsequent posts of the cable crash barrier and has a uniform cross-section in 
its longitudinal direction, and that its outer contour has a substantially vertical surface at 
least on the side facing a roadway. 
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Using the profile unit according to the invention, the spaces between the cables of the 
cable crash barrier are closed. It will also be possible for the profile unit to extend a 
distance down under the lower cables. Thus, the profile unit makes it possible to prevent 

5 the risk of passing under or between the cables of cable crash barriers. The profile unit 
itself does not need to possess any substantial strength since the cable crash barrier is 
dimensioned per se to fulfil crash barrier standards. As the cables are positioned in the 
recesses within the outer contour of the profile unit, there will be no risk that objects 
would become squeezed between the cable and the profile unit in a possible crash. Thus, 

10 the outer contour of the profile unit may have any soft cross-sectional shape known 
from existing plate crash barriers. Consequently, a cable crash barrier with a profile unit 
mounted on it will present a type of crash barrier having the same quality as a plate 
crash barrier but being based on the construction of the less expensive cable crash bar- 
rier. 

15 

The profile units are preferably produced from a flexible, yielding material. If this ma- 
terial is recycled tyres, it will be possible to solve an environmental problem. It is a 
growing environmental problem that ever more used tyres are being disposed of. 

20 As a flexible, yielding material is used, it will be possible to produce the recesses for 
receiving the cables with an undercut cross-section having its cable reception section at 
the bottom of a cable introduction section of the recess. The cable introduction section 
merely has to be a slit. In this manner a more solid profile unit is obtained which will 
more safely prevent passage under the cables. As the cables are squeezed into the cable 

25 reception section, the elastic, yielding material will in a particularly safe manner retain 
the cable in the bottom of the recess. 

If desired, other materials may also be used for producing the profile units. Thus, it will 
be possible to use plastic, which may be fibre-reinforced. It will also be possible to pro- 
30 duce the profile units in a combination of several materials. Thus, it will be possible to 
have a central part of the profile unit covered by a thin metal plate. In such a structure. 
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the central part of the profile unit will be used as a support and a spacer member for 
metal plates facing the roadways. 



In a majority of instances, cable crash barriers will be constructed with one upper cable 
positioned at the top of the cable crash barrier post and two lower cables positioned side 
by side. In certain embodiments there are two sets of lower cables side by side in two 
different levels. A profile unit suitable for such cable crash barriers will be provided 
with three recesses, namely a first recess generally positioned in an upward oriented 
surface and serving to receive the upper cable, and two second recesses generally posi- 
tioned in a downward oriented surface and each serving to receive one or two lower 
cables. If a second recess serves to receive two lower cables, there will be enlarged sec- 
tions in the recess corresponding to either of the two lower cables. 

The lower recesses are preferably designed such that the cable reception section of the 
recess positioned at the bottom of the cable introduction section of the recess is dis- 
placed in outward direction toward the roadway relative to a symmetry plane of the ca- 
ble introduction section of the recess. In case of a crash, the outer part of the profile unit 
will advantageously bend under the cable more easily and squeeze the cable introduc- 
tion section together. As a consequence, both cables and profile units are retained in a 
particularly safe manner in relation to each other. 

If the crash barrier is of the type having three cables, the profile unit will have a cross- 
section generally in the shape of a triangle in which the corners have been cut off. As 
the corners facing the roadways have been cut off, vertical surfaces are formed, which 
are desirable in order not to direct motor-cars over or under the crash barrier during a 
crash. 



Owing to weight and material savings considerations, the profile unit may be produced 
with one or several hollows in the central part of the profile unit between the recesses. 
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The profile unit according to the invention may be produced by moulding or extrusion. 
Extrusion or moulding is possible both with regard to plastics and with regard to recy- 
cled tyres. 



5 The profile unit may be provided in its upper side with means for fastening service de- 
vices for drivers. Thus, it will be possible to mount light reflector plates, traffic signs 
and the like directly on the profile unit. Therefore, the profile unit is advantageous in 
situations in which the crash barrier is used in a centre strip in which it is desirable to 
prevent the risk of blinding as cars pass each other in opposite roadways. 

10 

According to an additional embodiment, the profile unit is characterised in that it is pro- 
duced in lengths corresponding to the distance between subsequent posts, including the 
posts of the cable crash barrier, that it has one half thickness in either end area, and that 
either end area has a recess corresponding to half of the cross section profile of a post 
15 and is designed to cover the post together with an opposite end area of a corresponding 
profile unit. 

With such lengths of a profile unit it will be possible to position the half profile thick- 
ness of either end area at opposed sides of the profile unit. In this manner the cable crash 
20 barrier may be constructed such that it appears with an unbroken outer profile, both ca- 
bles and posts being absorbed in recesses of the profile units. In this manner a crash 
barrier with a smooth and unbroken surface is obtained. 

The profile units may be produced with a length only corresponding to part of the length 
25 between two subsequent posts of the cable crash barrier and, likewise, it will be possible 
to produce profile units having lengths that exceed the distance between subsequent 
posts. If the length is larger than the distance between subsequent posts, the profile unit 
will also be provided with a recess for receiving the post. 

30 It will be possible to close or seal the recesses of the profile unit. This may either be 
done by applying strips or by filling the recesses with a plastic material. In this manner 
the penetration of water and the risk of corrosion are avoided. Alternatively, it will be 
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possible to provide the recesses with drain holes so that any penetrating water is drained 
off. 

It is possible to produce the profile unit from two or more elements that are joined 
around the cables. The profile unit will preferably be produced from two halves, which 
may have a substantially vertical or substantially horizontal partition plane. In this type 
of profile unit the recesses may advantageously be directed towards another ele- 
ment/half. In this manner the elements/halves of the profile units are used to close or 
seal the recesses. Thus, water penetration and the risk of corrosion are avoided. 



10 



Cable crash barriers are known that have a number of cables positioned one over an- 
other in a generally vertical plane. In this type of cable crash barriers it will be possible 
to use profile units that only cover two or more of the cables positioned one over an- 
other. It only has to be ensured that the outer contour of the profile unit has a height that 
15 prevents the passage of cars between or under the cables. As mentioned, such a height 
will be established by international standards. 

When the profile unit is composed of several elements, they may be joined around the 
cables by any known technique, e.g. by means of gluing, welding, screws, etc. 

The invention will now be explained in detail with reference to the accompanying 
schematic drawings, in which 

figure 1 shows a partial section view through a cable crash barrier; 
25 figure 2 shows a first embodiment of a profile unit according to the invention; 

figure 3 shows a section view through a second embodiment of a profile unit accord- 
ing to the invention; 

figure 4 shows a section view through a third embodiment of a profile unit according 
to the invention; 

30 figure 5 shows a section view through a fourth embodiment of a profile unit accord- 
ing to the invention; 
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figure 6 shows a section view through a fifth embodiment of a profile unit according 
to the invention; 

figure 7 shows a section view through a sixth embodiment of a profile unit according 
to the invention; 

5 figure 8 shows a partial view, seen from above, of a crash barrier produced with a 
profile unit according to the invention; 
figures 9 and 10 show two examples of cover elements for cable crash barriers accord- 
ing to the invention; and 
figures 11-13 show a section view through seventh, eighth and ninth embodiments of a 
1 0 profile unit according to the invention. 

Identical reference numerals are used in the figures to identify corresponding or identi- 
cal elements. Therefore, a specific explanation of such elements will not be given in all 
embodiments. 

15 

Figure 1 shows a sectional view through a cable crash barrier comprising an upper cable 
1 and two lower cables 2, 3 in level with one another. The cables are supported by posts 
4, which will normally be positioned at a mutual distance of about 2.5 metres. The up- 
per cable 1 is placed in a recess 5 in the upper side of the post 4. The two lower cables 

20 are positioned in level with one another in holders 6, which are situated on either side of 
the post 4 and positioned in a well-defined height over roadways on either side of the 
cable crash barrier. The heights in which the cables 1-3 are positioned will be well de- 
fined by international standards. It should be noted that an additional set of cables may 
be provided in level with one another and positioned under the two shown lower cables 

25 2, 3. 

Figure 2 shows a profile unit 7 designed for use with the cable crash barrier shown in 
figure 1. The profile unit 7 itself may have a length that covers the entire distance be- 
tween two subsequent posts, or just part of that distance. The profile unit 7 may also 
30 have a length to be shown and explained below with reference to figure 8. 
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The profile unit 7 is produced from a flexible, yielding material. In the embodiment 
shown, this material is recycled tyres. Alternatively, plastics or other rubber materials 
may be used. The profile unit 7 has three recesses 8, 9, 10 for receiving the cables 1-3. 
The profile unit 7 has substantially the shape of a triangle in which the corners have 
been cut off. In this manner two vertical surfaces 1 1. 12 are formed, which are intended 
to face the roadway. It will also be possible to have just one vertical surface facing a 
roadway. Furthermore, a substantially horizontal upward oriented surface 13 is formed 
at the upper side. A recess 8 is formed in the horizontal surface 13. The recess 8 has an 
undercut cross-section with a cable reception section 14 at the bottom of a cable intro- 
duction section 15 of the recess 8. The two lower recesses 9, 10 also comprise cable 
reception sections 16 at the bottoms of cable introduction sections 17 of the recesses 9, 
10. It is seen that the cable reception sections 16 are displaced in outward direction to- 
ward a roadway relative to a symmetry plane 18 of the cable introduction sections 17 of 
the recesses. Thus, flanges 19 are formed, which will easily be bent inward during a 
crash due to a hinge effect in the area 20. This ensures mutual retention of the profile 
unit 7 and the cables 2, 3 in the recesses 9, 10. The recesses 9, 10 are formed in a 
downward oriented surface 37 of the profile unit 7. The profile unit is provided with a 
central hole 21 for material savings considerations. Such a material saving hole 21 may 
be used in all embodiments, even if it is not shown. 

Figure 3 shows an embodiment in which the profile unit is produced with a height 22 
that considerably exceeds the vertical distance 23 (see figure 1) between the upper cable 
1 and the lower cables 2, 3. The profile is designed such that it extends downward past 
the locations of the lower cables 2, 3. In this manner, increased security is obtained that 
motor-cars will not pass under the cables of the cable crash barrier if only one set of 
lower cables is used. 

The profile unit 7 of figure 4 differs from the one shown in figure 3 in that it is designed 
for use with a cable crash barrier having two sets of lower cables 2, 3. Thus, each of the 
recesses 9, 10 is provided with two cable reception sections 16. 
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The profile unit 7 shown in figure 5 has a different outer contour. However, also here 
the cables 1-3 will be received by recesses 8-10 positioned within the outer contour of 
the profile unit such as will also be the case in the embodiments described above. In 
this embodiment longitudinal tracks 24 are shown in the upper side 13 of the profile 
5 unit. The longitudinal tracks 24 serve as means for fastening service devices, e.g. traffic 
signs or light reflector plates (not shown). In this embodiment the recesses 8-10 are 
shown as not undercut. However, it will also be possible to produce the recesses 8-10 of 
this embodiment with undercuts corresponding to those explained above. 

1 0 Figure 6 illustrates a profile unit 7 with a different shape. Tracks 25 are formed in either 
side of the profile unit 7. The tracks 25 have a profile generally corresponding to the bar 
profile of known plate crash barriers in steel. Thus, it will be possible to fasten plate- 
shaped parts 26 on either side of the profile unit 7. which may be said to constitute a 
support element or spacer element. The plate-shaped parts 26 may be fastened by means 

15 of a bolt extending through holes 27 and a bore 28 in the profile unit 7. The plates 26 
may have a considerably smaller thickness than ordinary steel plates for crash barriers, 
since the cables 1-3 are dimensioned to absorb the shocks of crashes. 



Figure 7 differs from figure 1 in that the lower recess 10 has been modified. Thus, the 
20 recess 10 is designed with an enlarged cable reception section 16. The cable reception 
section 16 thus has a cross-section enabling it to receive a cable 3 and a fastening ele- 
ment or joint 29 placed around the cable. Alternatively, it will be possible to modify the 
other recesses 8 and 9 in order for them also to receive elements to be used for coupling 
or fastening the cables. 

25 

It will be possible to place the recesses 8, 9 parallel to each other or crossing so that they 
are suited to receive lower cables 2, 3 that cross each other between subsequent posts 4. 

Figure 8 illustrates a cable crash barrier assembled from profile units 7 according to the 
30 invention. The profile units 7 are produced with a length 30 corresponding to the dis- 
tance 3 1 between two subsequent posts 4 plus the lengths 32 of the posts 4. In either end 
area 33 the profile unit is produced with one half thickness and has a recess correspond- 
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ing to half of the cross-section profile of the post 4. When the profile units 7 are placed 
end to end, such as shown in figure 8, an end area 33 will cover the post together with 
the opposite end area of a subsequent profile unit 7. In this manner, an unbroken crash 
barrier having a smooth surface may be formed. 

Two examples of cover elements 34, 35 are shown in figures 9 and 10. These are in- 
tended to be placed at the upper side 13 of a profile unit shown in figure 2-4 and 7. This 
will prevent the penetration of water into the recess and thus the formation of corrosion 
in the upper cable 1. As an alternative, the recess 8 may be filled with a plastic material, 
e.g. silicone or the like, in order to prevent water penetration. The cover elements 34, 35 
may be fastened by gluing, welding or screws, which may be introduced through the 
holes 36 shown in figure 9. 

Figure 1 1 illustrates a seventh embodiment of a profile unit 7. The profile unit is formed 
by two halves 37, 38, which are substantially identical around a vertical plane. The re- 
cesses 8, 9 and 10 for receiving the cables 1-3 end in a surface 39, respectively 40, of 
the halves 37, 38, which face each other. When the two halves 37, 38 are assembled, e.g. 
by means of screw connections 41, 42, a sealing occurs so that water will not penetrate 
and present a risk of corrosion. In the embodiment shown, the screw connections 41, 42 
are also used for fastening a metal plate 43. It will be possible to place a corresponding 
metal plate at the other side of the profile unit. The metal plates 43 may be thin metal 
sheets. The strength of the crash barrier is established by means of the cables 8, 9, 10, 
and the profile unit 7 may be said to be a spacer member for the metal plates 43. 

Figure 12 shows an eighth embodiment of the profile unit 7 according to the invention. 
This profile unit is also produced by two elements 37, 38. In this embodiment, the ele- 
ments are joined around a substantially horizontal plane. Also in this embodiment the 
recesses 8, 9 and 10 end in the surfaces 39, 40, which face each other. This embodiment 
may also be provided with a metal plate 43 if desired. 



Figure 13 shows a ninth embodiment of the profile unit 7 according to the invention. 
This profile unit 7 is provided with recesses 8, 9 for receiving two cables placed one 



PCT/DK96/00110 

WO 96/29473 ^ ^ 

over another. In this embodiment, four cables 1 are placed one over another in a sub- 
stantially horizontal plane. In such a crash barrier it will suffice that the profile unit just 
covers two or three of the cables 1. Also in this embodiment, the profile unit 7 may op- 
tionally be provided with a metal plate 43, such as shown in figure 1 1 . 

5 

Various embodiments of profile units are shown in the figures of the drawings. How- 
ever, it will be possible to modify the profile unit of the invention. Thus, the profile unit 
may have other cross-section shapes than those shown. It will thus be possible to pro- 
duce the profile unit with a substantially rectangular shape or with a corrugated surface 
1 0 facing a roadway next to the cable crash barrier. 
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CLAIMS 



LA profile unit for cable crash barriers consisting of cables supported by posts, which 
are arranged at intervals in the length of the cables and have recesses for receiving the 
cables, said profile unit comprising recesses for introducing and receiving the cables of 
the cable crash barrier within the outer contour of the profile unit, characterised 
in that said profile unit has a length corresponding to part of or the entire distance be- 
tween two subsequent posts of the cable crash barrier and has a uniform cross-section in 
its longitudinal direction, and that its outer contour has a substantially vertical surface at 
least on the side facing a roadway. 

2. A profile unit according to claim 1, characterised in being composed of two 
elements that are joined around the cables. 

3. A profile unit according to claim 1 or 2, c h a r a c t e r i s e d in that it is provided 
with three recesses for receiving one upper cable and lower cables arranged side by side, 
and that it has a first recess in an upward oriented surface and two second recesses in a 
downward oriented surface. 



4. A profile unit according to any one of claims 1 to 3, c h a r a c t e r i s e d in that said 
cross-section has substantially the shape of a triangle with cut-off corners. 

5. A profile unit according to claim 3 or 4, c h a r a c t e r i s e d in that at least the sec- 
ond downward oriented recesses have an undercut cross-section with a cable reception 
section at the bottom of a cable introduction section of the recess. 

6. A profile unit according to claim 5, c h a r a c t e r i s e d in that the cable reception 
section of the recess is displaced in outward direction toward the roadway relative to a 
symmetry plane of the cable introduction section of the recess. 
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7. A profile unit according to any one of claims 3, 5 and 6, characterised in 
having a height that substantially exceeds the vertical direction between the upper cable 
and the lower cables, and in extending downward beyond the lower cables. 

8. A profile unit according to claim 2, characterised in that it is provided with 
two or more recesses for receiving a number of cables arranged one over another in a 
substantially vertical plane. 



9. A profile unit according to any one of the preceding claims, characterised in 
10 that it is produced in lengths corresponding to the distance between two subsequent 

posts, including the posts of the cable crash barrier, that it has one half thickness in ei- 
ther end area, and that either end area has a recess corresponding to half of the cross 
section profile of a post and is designed to cover the post together with an opposite end 
area of a corresponding profile unit. 

15 

1 0. A profile unit according to any one of the preceding claims, characterised in 
that it is produced from a flexible, yielding material, preferably recycled tyres. 
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